PATENT ABSTRACTS OF JAPAN 
(1 1 publication number : 2002-31 2927 
(43)Date of publication of application : 25.10.2002 



(51)Int.CI. G11B 5/82 
G11B 5/02 
G11B 5/024 
G11B 5/09 
G11B 5/73 
G11B 20/10 



(21 Application number : 2001-1 1 7980 (71 )Applicant : SONY CORP 
(22)Date of filing : 1 7.04.2001 (72)Inventor : ISHIDA TAKEHISA 



(54) MAGNETIC RECORDING MEDIUM, IDENTIFICATION INFORMATION 
ACQUISITION METHOD FOR THE SAME, AND DISK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium having 
identification information impossible to be tampered, an identification acquisition 
method capable of surely identifying the magnetic recording medium based on the 
identification information, and a disk device. 

SOLUTION: The magnetic recording medium is provided with a reproducing only area 
5 formed by covering identification information constituted of a recessed and 
projected pattern 2a formed in a nonmagnetic support substrate with a magnetic 
recording layer. To read the identification information from the magnetic recording 



medium, bits of recorded information identical in a magnetization direction are erased 
from the magnetic recording layer on the recessed and projected pattern 2a of the 
reproducing only area 5. In this case, first, first erasure is carried out for the magnetic 
recording layer in the recessed and projected parts of the recessed and projected 
pattern 2a, and second erasure is carried out for the magnetic recording layer in only 
the projected part of the recessed and projected pattern 2a. Then, the magnetic signal 
of the magnetic recording layer on the recessed and projected pattern 2a is read as 
identification information. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A magnetic recording medium which is a magnetic recording medium of the 
shape of a disk which provides a magnetic recording layer on a nonmagnetic 
supporting board, and is characterized by having reproduction dedicated regions which 
cover at least identification information which consists of an uneven pattern formed in 
said nonmagnetic supporting board by said magnetic recording layer. 
[Claim 2]A magnetic recording medium, wherein said reproduction dedicated regions 
are established in the most inner circumference of a refreshable field in the magnetic 
recording medium concerned in the magnetic recording medium according to claim 1. 
[Claim 3]It is an identification information acquisition method which reads said 
identification information in a magnetic recording medium provided with reproduction 
dedicated regions which cover at least identification information which consists of an 
uneven pattern formed in a nonmagnetic supporting board by a magnetic recording 
layer, It ranks second with operation which eliminates recorded information which 
makes a polarizing direction the same to said magnetic recording layer on an uneven 
pattern of said reproduction dedicated regions, An identification information 
acquisition method in a magnetic recording medium performing operation which reads 



a magnetic signal of said magnetic recording layer on said uneven pattern as 
identification information. 

[Claim 4]In an identification information acquisition method in the magnetic recording 
medium according to claim 3, in operation which performs said elimination. An 
identification information acquisition method in a magnetic recording medium 
performing the 1st elimination to said magnetic recording layer ranging from a crevice 
to heights of said uneven pattern, and performing said 1st elimination and the 2nd 
elimination in a polarizing direction for reverse to the magnetic recording layer 
concerned only in heights of said uneven pattern subsequently. 

[Claim 5] A disk unit which performs record of information, elimination, and 
reproduction to a magnetic recording medium provided with reproduction dedicated 
regions which cover at least identification information which consists of an uneven 
pattern formed in a nonmagnetic supporting board by a magnetic recording layer, 
comprising: 

A record reproduction means which performs record of information, elimination, and 
reproduction to said recording medium. 

A positioning means which positions a magnetic head provided in said record 
reproduction means to said magnetic recording medium. 

An identification information detection controller which operates said positioning 
means and said record reproduction means so that a magnetic signal of the magnetic 
recording layer portion concerned may be read as identification information after 
eliminating recorded information which makes a polarizing direction the same to said 
magnetic recording layer portion on an uneven pattern of said reproduction dedicated 
regions. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about a magnetic recording medium, the 
identification information acquisition method in this magnetic recording medium, and a 
magnetic disk drive, Identify certainly a magnetic recording medium regular when 
distributing an information signal via a network by using the magnetic recording 
medium which has the identification information which cannot be altered in particular, 
and this, and unjust reception is prevented, It is related with the identification 
information acquisition method and disk unit which enable positive fee collection to an 
information signal. 
[0002] 



[Description of the Prior Art]The software distributed in the form of the package 
media conventionally represented by a compact disk and the videocassette by the 
spread of a network, especially the Internet in recent years, The business gestalt 
which distributes information, including music, an image, etc., to users' memory 
storage as an electrical signal on a network without a form is increasing. For example, 
the delivery information downloaded in users' personal computer via the Internet is 
recorded on the memory storage with which this personal computer was equipped, 
and the recorder connected to this personal computer. 

[0003]On the other hand, the hard disk drive (Hard Disk drive;HDD) is put in practical 
use as an auxiliary storage unit for personal computers. HDD is a device having 
disk-like a magnetic recording medium and a control device. 

It is used as memory storage suitable for receiving and recording the delivery 
information mentioned above from excelling in high speed recording reproduction and 
random access nature. 

What a magnetic recording medium is fixed to a disk unit, and cannot be desorbed, and 
the removable magnetic hard disk device which enabled desorption of the cartridge 
which stored the magnetic recording medium from the disk unit and what is called 
removable HDD are one of such HDD. 

[0004]By the way, in the network electric delivery of the information mentioned above, 
the security for preventing surreptitious use of delivery information and a positive 
charging method are important. For this reason, there is composition which records 
the peculiar identification information for identifying a recorder or the recording 
medium itself, for example on the recording medium of the information receiving side. 
In this case, when the transmitting information side distributes information, it confirms 
whether regularly licensed to that recorder or recording medium based on that 
identification information, and performs distribution or record of information only 
within the case where being regularly licensed to it is checked. 
[0005] 

[Problem(s) to be Solved by the Invention]However, in conventional HDD or 
removable HDD mentioned above, all the information on a disk is written in by the 
magnetic head, and is comparatively easy to rewrite. Therefore, it is impossible to 
record on a disk the identification information peculiar to a disk which cannot perform 
elimination and an alteration as a matter of fact. 

[0006]For this reason, it was difficult to use the information written in on the disk as 
identification information for forbidding, permitting and restricting record on the disk 
of the information on a network, or fee collection. 

[0007]Then, an object of this invention is to provide the magnetic recording medium 
which has the identification information which cannot be altered, the identification 
information acquisition method which can identify a magnetic recording medium 
certainly based on this identification information further, and a disk unit. 



[0008] 

[Means for Solving the Problem]A magnetic recording medium of this invention for 
attaining such a purpose, It is a magnetic recording medium of the shape of a disk 
which provides a magnetic recording layer on a nonmagnetic supporting board, and is 
characterized by having reproduction dedicated regions which cover at least 
identification information which consists of an uneven pattern formed in this 
nonmagnetic supporting board by a magnetic recording layer. 

[0009]A magnetic recording medium of such composition is equipped with 
reproduction dedicated regions where an uneven pattern was provided in a magnetic 
recording layer in the state of the wrap. For this reason, in a magnetic recording layer 
of these reproduction dedicated regions, even if it is in a state which made a uniform 
direction magnetized and eliminated recorded information, signaling information 
depending on an uneven pattern of a ground will be acquired as identification 
information. Magnetization of magnetization of a magnetic recording layer ranging from 
a crevice to heights of an uneven pattern and a magnetic recording layer [ in / further 
/ heights ] is performed by furthermore adjusting magnetic field strength in the case 
of elimination. For this reason, when elimination which opposite orientation is made to 
magnetize with magnetic field strength which attains to only heights is performed 
after making one way magnetized with magnetic field strength which reaches even a 
crevice for example, a magnetic recording layer will be magnetized for reverse by a 
portion and heights which are applied to a side wall part from a crevice of an uneven 
pattern. And clear signaling information depending on an uneven pattern of a ground 
will be acquired as identification information. 

[0010]As opposed to a magnetic recording layer [ furthermore an identification 
information acquisition method of this invention is a method for acquiring 
identification information from a magnetic recording medium of composition of having 
mentioned above, and ] on an uneven pattern of reproduction dedicated regions, 
Operation which eliminates recorded information which makes a polarizing direction 
the same, and operation which subsequently reads a magnetic signal of a magnetic 
recording layer on an uneven pattern as identification information are performed. 
Suppose that the 1st elimination is performed to a magnetic recording layer in a 
crevice and heights of an uneven pattern, and the 1st elimination and the 2nd 
elimination in a polarizing direction for reverse are subsequently performed to the 
magnetic recording layer concerned only in heights of an uneven pattern especially in 
a process of eliminating recorded information. 

[0011]In such an identification information acquisition method, after eliminating 
recorded information to a magnetic recording layer on an uneven pattern, in order to 
read a magnetic signal of a magnetic recording layer on an uneven pattern as 
identification information, a read magnetic signal serves as identification information 
depending on an uneven pattern. A magnetic recording layer will be magnetized by 



2-way depending on an uneven pattern by performing the 2nd elimination of a 
polarizing direction for reverse only to a magnetic recording layer of heights especially 
after the 1st elimination to a magnetic recording layer ranging from a crevice to 
heights. For this reason, identification information which was more clearly dependent 
on an uneven pattern comes to be read. Therefore, according to this operation of a 
series of, identification information depending on this uneven pattern will be read only 
in a magnetic recording layer on an uneven pattern. Therefore, attestation of this 
magnetic recording medium is ensured based on read identification information. 
[0012]In a disk unit which performs record of information, elimination, and 
reproduction to a magnetic recording medium which a disk unit of this invention 
mentioned above, After eliminating recorded information which makes a polarizing 
direction the same to a magnetic recording layer portion on an uneven pattern of 
reproduction dedicated regions, It is characterized by having an identification 
information detection controller which operates a record reproduction means and its 
positioning means so that a magnetic signal of the magnetic recording layer portion 
concerned may be read as identification information. 

[0013]In a disk unit of such composition, above-mentioned identification information 
acquisition which reads only identification information depending on an uneven pattern 
is performed irrespective of information recorded on a magnetic recording layer. 
[0014] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described 
in order of a magnetic recording medium, an identification information acquisition 
method, and a magnetic disk drive, and the information distribution method which 
applied these further is explained. 

[0015]The top view and important section enlarged drawing of a magnetic recording 
medium of this invention are shown in <magnetic-recording-medium> drawing 1 , and 
the sectional view in the important section expansion part of drawing 1 is shown in 
drawing 2 . The expanded sectional view of drawing 2 is shown in drawing 4 . 
[0016]The magnetic recording medium 1 shown in these figures is the magnetic 
recording medium 1 of the shape of a disk which forms the magnetic recording layer 3 
in at least one surface of the nonmagnetic disk-like supporting board 2 (refer to 
drawing 2 ). It may be the composition which the foundation layer 3a was formed if 
needed between the magnetic recording layer 3 and the nonmagnetic supporting board 
2, and was further provided in the surface of the magnetic recording layer 3 where 3d 
of protective layers and the lubricating layer 3c are laminated one by one (refer to 
drawing 4 ). This magnetic recording medium 1 is provided with the reproduction 
dedicated regions 5 where the disk information of this magnetic-recording-medium 1 
very thing was recorded with the usual record reproduction field 4 which can rewrite 
information. 

[0017]Suppose that it is the field constituted like the usual magnetic recording 



medium, and is the record reproduction field 4 the field where the magnetic recording 
layer 3 is formed on the flat face of the nonmagnetic supporting board 2. The servo 
area 4a where the servo mark 6 and the track number 7 were recorded, and the data 
area 4b where record of information is performed are established in this record 
reproduction field 4. However, the information on the servo area 4a may be recorded 
on the magnetic recording layer 3 provided on the flat face of the nonmagnetic 
supporting board 2, and may be recorded on the magnetic recording layer 3 which was 
able to provide the uneven pattern formed in the nonmagnetic supporting board 2 in 
the state of the wrap. 

[0018]On the other hand, the reproduction dedicated regions 5 are established in 
some tracks of the nonmagnetic supporting board 2, and suppose that it is them a field 
which covers the identification information which consists of the uneven pattern 2a 
formed in the nonmagnetic supporting board 2 surface by the magnetic recording layer 
3. 

[0019]Here, as for the reproduction dedicated regions 5, it is preferred to be provided 
in the track of the most inner circumference of the refreshable field in this magnetic 
recording medium 1. Drawing 2 decides to be a sectional view of the circumferencial 
direction in these reproduction dedicated regions 5. 

[0020]The uneven pattern 2a is unevenness about t= 45 nm deep, for example, and 
identification information consists of being arranged at intervals of predetermined 
length at the circumferencial direction of the magnetic recording medium 1. Here, 
vertical shape which was illustrated may be sufficient as the side wall part of the 
uneven pattern 2a, and it may be the slant-face shape where the taper was given, and 
the recording width W of these uneven patterns 2a, i.e., the width of the radial 
direction of the magnetic recording medium 1. In the state where this magnetic 
recording medium 1 was rotated with the spindle motor of the disk unit, it is assumed 
that it has the "gap" W of the center of the circle which the uneven pattern 2a to the 
center of rotation of a spindle motor draws, i.e., the width of the grade which can 
absorb eccentricity. 

[0021]In this case, for example, from the cassette by which the magnetic recording 
medium 1 is stored, and the accuracy of an assembly of a disk unit. As for the 
recording width W of the uneven pattern 2a, when the common difference of the fit of 
the inside diameter of the spindle shaft of a disk unit and a magnetic recording 
medium is about 20 micrometers, it is preferred to set it as not less than 20 
micrometers. Thus, by securing fit tolerance and the width more than equivalent as 
the recording width W of the uneven pattern 2a, It is lost that the magnetic head fixed 
to the predetermined radius position carries out an off-track from the uneven pattern 
2a with eccentricity, and good read-out of the identification information depending on 
the uneven pattern 2a is made possible, without needing a tracking servo. 
[0022]As shown in drawing 4 , the record reproduction field 4 and the servo area 4a on 



which the same servo mark 6 and the track number 7 were made to record with 
unevenness are established also in these reproduction dedicated regions 5, and this 
may be made to perform tracking control of the magnetic head to the uneven pattern 
2a. When it has such composition, a grade may be sufficient as the recording width W 
of the uneven pattern 2a like the recording width in the record reproduction field 4, 
and it can reduce the occupation area of the uneven pattern 2a, and can extend the 
record reproduction field 4. The reproduction dedicated regions 5 are not limited to 
the most inner circumference of the refreshable field in the magnetic recording 
medium 1. 

[0023]When it aims at performing distribute information in the above reproduction 
dedicated regions 5 to this magnetic recording medium 1 via the information which 
must not be forged, for example, the Internet, It is good to record the category code of 
a distribution entrepreneur code, the total prepaid frequency in exchange for the 
delivery information, and delivery information, etc. 

[0024]Next, an example of the manufacturing method of the magnetic recording 
medium mentioned above is explained using drawing 5 . 

[0025]First, as shown in drawing 5 (1), the positive type photoresist 12 is applied by 
uniform thickness (for example, 50 nm) on the glass substrate 1 1 which ground the 
surface smoothly. Then, pattern exposure is performed on the circumference of the 
reproduction dedicated regions of a magnetic recording medium using laser beam h 
which condensed at the very small spot (for example, 400 nm in diameter) with the 
object lens. Subsequently, as shown in drawing 5 (2), the photoresist of the exposed 
portion is removed by performing a development, and it leaves the resist pattern 12a 
from which photoresist 12 portion of the crevice of the uneven pattern formed in 
reproduction dedicated regions was removed on the glass substrate 1 1. In this case, it 
is good also considering the side attachment wall of the crevice of the resist pattern 
12a as tapered shape. Subsequently, as shown in drawing 5 (3), a 0.4-mm-thick nickel 
plate is performed for the resist pattern 12a on this glass substrate 11 via a vacuum 
evaporation film in the state of a wrap, and this is made into La Stampa 13. Uneven 
shape was formed in the circumference portion corresponding to reproduction 
dedicated regions in this La Stampa 13. 

[0026] Formation of above-mentioned La Stampa 13 is not limited to formation by 
plating treatment, by etching, may form unevenness in the polished metal plate etc., 
and may use it for them as La Stampa 13. 

[0027]Next, as shown in drawing 5 (4), the nonmagnetic supporting board by which the 
uneven shape of La Stampa 13 was transferred by injection molding is formed. Under 
the present circumstances, La Stampa 13 of two rear surfaces used as the mold of a 
disk is first attached to an injection molding machine (graphic display abbreviation). 
When a forming cycle is started, an injection molding machine makes La Stampa 13 of 
two sheets approach to the distance equivalent to the thickness of a disc substrate, 



while the surface of La Stampa 13 had been made to counter mutually. The closed 
space (cavity) which carried out shape of the disc substrate with the mold part article 
which encloses them with La Stampa 13 of two sheets at this time is made. If the 
resin heated to the elevated temperature in the cavity is ejected from the nozzle 
allotted to the portion which is equivalent to the center of a disc substrate with high 
voltage, the uneven shape on the surface of La Stampa will be faithfully transferred by 
the disc substrate surface. After cooling, if a resin part is taken out, the nonmagnetic 
supporting board 2 made of resin which has the uneven pattern in which unevenness 
on the surface of La Stampa was transferred faithfully will be obtained. Under the 
present circumstances, at the process explained using drawing 5 (2), when the recess 
side wall of the resist pattern 12a is made into forward tapered shape shape, the side 
attachment wall of the uneven pattern of the nonmagnetic supporting board 2 also 
serves as forward tapered shape shape. A resinous principle (nonmagnetic supporting 
board 2) can be made easy to take out from La Stampa by doing in this way. 
[0028]After forming the nonmagnetic supporting board 2 provided with the uneven 
pattern as mentioned above, as shown in drawing 2 and drawing 3 , the magnetic 
recording layer 3 is formed in the surface of this nonmagnetic supporting board 2 by 
sputtering. The target which consists of a substance used as a disc substrate and the 
material of a magnetic recording layer is placed into the vacuum chamber, and a 
sputtering system makes the ion of inactive gas, such as argon, collide with a target, 
and makes the target composition atom which has jumped out laminate on the 
nonmagnetic supporting board 2. The magnetic recording layer 3 is formed on the 
nonmagnetic supporting board 2 by this. In advance of formation of the magnetic 
recording layer 3, the foundation layer 3a for controlling the stacking tendency of the 
magnetic recording layer 3 may be formed if needed. After forming the magnetic 
recording layer 3 mentioned above, sputtering of the protective layer 3b which has 
carbonaceous abrasion resistance and lubricity if needed may be carried out. And 
spreading formation of the lubricating layer 3c is carried out after the end of 
sputtering in the outermost surface if needed, and the magnetic recording medium 1 
of this invention is completed. 

[0029]in addition — formation of the nonmagnetic supporting board 2 which has an 
uneven pattern is not limited to injection molding which used La Stampa 13 — the 
surface — an uneven pattern may be directly formed by etching to a flat nonmagnetic 
supporting board. In this case, it is realizable by forming a resist pattern in the surface 
of a disc-like nonmagnetic supporting board, using this resist pattern as a mask, and 
etching ion milling etc. to the surface layer of a nonmagnetic supporting board by a 
lithography process. 

[0030]The magnetic recording medium 1 of the above-mentioned composition 
produced by making it above is equipped with the reproduction dedicated regions 5 
where the uneven pattern 2a was formed in the magnetic recording layer 3 in the 



state of the wrap. For this reason, in the magnetic recording layer 3 of these 
reproduction dedicated regions 5, even if it is in the state which made the uniform 
direction magnetized and eliminated recorded information, the signaling information 
depending on the uneven pattern 2a of the ground will be acquired as identification 
information. It becomes possible to make a uniform direction magnetize the crevice of 
the uneven pattern 2a and a side wall part, and the magnetic recording layer [ in / 
further / heights ] 3, and to make a uniform direction magnetize only the magnetic 
recording layer 3 of heights by adjusting the magnetic field strength at the time of 
performing elimination which a uniform direction is made to magnetize. 
[0031 ]For this reason, it becomes possible to acquire the clear signaling information 
which could make the magnetic recording layer 3 magnetize for reverse by the crevice 
and the side wall part, and heights of the uneven pattern 2a and for which it depended 
on the uneven pattern 2a of a ground by the procedure described with the following 
identification information acquisition methods as identification information. As a result, 
it becomes possible to identify this magnetic recording medium 1 certainly by this 
identification information. 

[0032]<Identification information acquisition method> Here, the identification 
information acquisition method in the magnetic recording medium of composition of 
having mentioned above is explained based on drawing 6 . Suppose that the 
identification information acquired here is information recorded on the reproduction 
dedicated regions of the magnetic recording medium with the uneven pattern. 
[0033]When reading identification information in this magnetic recording medium, as 
shown in drawing 6 (1), 1st elimination is first performed for the uneven pattern 2a 
formed in the reproduction dedicated regions 5 of the magnetic recording medium 1 to 
the wrap magnetic recording layer 3. Here, it eliminates, moving the magnetic head 21 
relatively on the uneven pattern 2a at the arrangement direction (in a drawing, it is a 
longitudinal direction), i.e., the circumferencial direction of the magnetic recording 
medium 1. In this 1st elimination, especially And the heights of the uneven pattern 2a, 
A strong direct current of the grade which can also eliminate the information on the 
magnetic recording layer 3 in a crevice with a side wall part is sent through the 
magnetic head 21, DC elimination is performed, and, thereby, a uniform direction is 
made to magnetize the magnetic recording layer 3 of the crevice of the uneven 
pattern 2a, and the magnetic recording layer 3 of heights. For example, when depth t 
of the uneven pattern 2a is about 45 nm, suppose that elimination which sent about 
50-mA current to the magnetic head 21 in this 1st elimination is performed. 
[0034]Next, as shown in drawing 6 (2), 2nd elimination is performed to the magnetic 
recording layer 3 same portion as the 1st elimination. In this 2nd elimination, a direct 
current of the grade which can eliminate only the information on the magnetic 
recording layer 3 on the heights of the uneven pattern 2a is sent through the magnetic 
head 21, and DC elimination is performed. Under the present circumstances, the 



magnetic head 21 is used with supposing that the case of the 1st elimination and the 
current of an opposite direction are sent, for example, sending -11 -mA current. An 
opposite direction is made to magnetize the magnetic recording layer 3 on the heights 
of the uneven pattern 2a by this in the magnetic recording layer 3 in the crevice 
containing a side wall part. 

[0035]The current value in the case of the 2nd elimination chooses the value it 
becomes high [ the output obtained from the magnetic recording layer 3 on the 
uneven pattern 2a ] most [ value ], after performing the 2nd above-mentioned 
elimination. When 1 st elimination is performed at 50 mA, the result of having measured 
the output (Amplitude) at the time of changing the current value (Secondary Current) 
of the 2nd elimination is shown in drawing 7 . When the current value in the 2nd 
elimination is set as -1 1 mA, it turns out that the highest output is obtained and -1 1 
mA is chosen from this graph as a current value in the 2nd elimination from this graph. 
Direction of magnetization is reverse by the crevice where the magnetized state of 
the magnetic recording layer in this case includes the side attachment wall of the 
uneven pattern 2a as shown in drawing 6 (2), and heights. 

[0036]After performing the 1st above elimination and elimination of the 2nd, the 
magnetic signal of the magnetic recording layer 3 on the uneven pattern 2a is read as 
identification information. 

[0037]According to such an identification information acquisition method, as shown in 
drawing 6 (2), Magnetic recording layer 3 portion of the side wall part of the uneven 
pattern 2a and magnetic recording layer 3 portion on the surface of heights will be 
magnetized for reverse, and a flux reversal field will be formed in the boundary on the 
side wall part of the uneven pattern 2a, and the surface of a convex by the 1st 
elimination and the 2nd elimination following this. For this reason, for example in the 
uneven pattern 2a like drawing 8 (1), the regenerative signal which has a peak in the 
boundary of that side wall part and heights surface depending on this uneven pattern 
2a as shown in drawing 8 (2) will be read as identification information. 
[0038]Here, identification information is recorded, for example on the record 
reproduction field, and when same reading operation is performed to this record 
reproduction field, signaling information cannot be acquired from the magnetic 
recording layer of this record reproduction field. For this reason, according to this the 
operation of a series of, the identification information depending on this uneven 
pattern 2a is read only in the magnetic recording layer on an uneven pattern. 
Therefore, based on the read identification information, it becomes possible to attest 
only this magnetic recording medium certainly. 

[0039]The above is the same even if it is a case where the side attachment wall of the 
uneven pattern 2a is formed in tapered shape, as shown in drawing 9 (1), and it is 
performing 2nd elimination after the 1st elimination mentioned above, As shown in 
drawing 9 (2), magnetic recording layer 3 portion of the side wall part of the uneven 



pattern 2a and magnetic recording layer 3 portion on the surface of heights will be 
magnetized for reverse, and a flux reversal field will be formed in the boundary on the 
side wall part of the uneven pattern 2a, and the surface of a convex. And based on the 
identification information which the identification information depending on this 
uneven pattern 2a could read, and was read only in the magnetic recording layer on 
the uneven pattern 2a, it becomes possible to attest only this magnetic recording 
medium certainly. 

[0040]Thus, when recording delivery information, for example to this magnetic 
recording medium by attestation of a magnetic recording medium being ensured is 
assumed, It can sell at a price which added the remuneration of the information to 
distribute to the price of the disk cartridge for removable HDD provided with this 
magnetic recording medium, or a disk unit (HDD), and the business gestalt certainly 
charged to information can be realized. It also becomes possible to use the 
identification information of this magnetic recording medium for the attestation for the 
fee collection to distribute information. The security of information can be maintained 
by permitting download of delivery information only to a magnetic recording medium 
with specific identification information. 

[0041]The 1st elimination and elimination of the 2nd in the identification information 
acquisition method mentioned above are good in a line as follows. That is, first, as 
shown in drawing 10 (1), 1st elimination is performed in a similar manner with having 
mentioned above using the magnetic head 23 which has the 1st gap d1. Next, as 
shown in drawing 10 (2), 1st elimination and 2nd elimination that sent the current of 
the same size in the opposite direction are performed using the magnetic head 25 
which has the 2nd gap d2 in which an interval is narrower than the 1st gap d1. After 
the gap space in this magnetic head 25 and the 2nd gap d2 perform the 2nd 
above-mentioned elimination similarly with having mentioned above, the output 
obtained from the magnetic recording layer 3 on the uneven pattern 2a presupposes 
them that the interval which becomes the highest is chosen. 

[0042]Since it becomes possible to change the range which a magnetic field attains to 
by changing the size of the gap of a magnetic head even if it is such the 1 st elimination 
and elimination of the 2nd, same elimination is performed with having mentioned above 
and it becomes possible to read the information depending on the uneven pattern 2a. 
[0043]As this is shown in drawing 11 (1), even if it is a case where the side attachment 
wall of the uneven pattern 2a is formed in tapered shape, it is the same, and it is 
continuing the 1st elimination and elimination of the 2nd to which a gap space which 
was mentioned above was changed, and performing them, As shown in drawing 1 1 (2), 
magnetic recording layer 3 portion of the side wall part of the uneven pattern 2a and 
magnetic recording layer 3 portion on the surface of heights are magnetized for 
reverse, and it becomes possible to read the identification information depending on 
the uneven pattern 2a. 



[0044]It faces performing each identification information acquisition method 
mentioned above, and the magnetic head for performing record, elimination, and 
reproduction to this magnetic recording medium 1 is positioned in the reproduction 
dedicated regions of the magnetic recording medium 1 concerned. Under the present 
circumstances, as shown in drawing 1 , when the servo area 4a is not established in 
the reproduction dedicated regions 5 of the magnetic recording medium 1, a magnetic 
head will be positioned by the most inner circumference of the magnetic recording 
medium 1, without performing tracking control. 

[0045]In the state where the magnetic head was positioned in the reproduction region 
5, since the uneven pattern 2a has sufficient recording width, a magnetic head does 
not carry out off tracking of it from this uneven pattern 2a. However, the 
magnetization width by a magnetic head is very narrow as compared with the 
recording width of this uneven pattern 2a. For this reason, when the magnetic head is 
equipped only with one, a record deletion part (gap part). The 2nd elimination needs to 
be made to be ensured on the magnetization portion by the 1st elimination by 
performing 1st elimination with a certain amount of magnetization width (width of the 
radial direction of a magnetic recording medium) on the uneven pattern 2a. 
[0046]In this case, a certain amount of width is given to the magnetization width by 
the 1st elimination by performing 1st elimination, shifting a magnetic head within the 
limits of the recording width of the uneven pattern 2a. Suppose that it is this width the 
width of the grade which can absorb the gap with the magnetic recording medium 1 
and magnetic head by rotation of the magnetic recording medium 1. And after 
performing such the 1st elimination, 2nd elimination is performed on the magnetization 
portion by the 1st elimination, and a magnetic signal is read on record and the 
circumference to which 2nd elimination was immediately carried out by the 
regenerating section (for example, MR element) which united with the erasing part and 
was provided in the magnetic head. 

[0047]On the other hand, when the record deletion part for the 1 st elimination and the 
record deletion part for the 2nd elimination use the magnetic head provided 
individually, it has immediately 2nd elimination and magnetic head composition to 
which reading of the magnetic signal following this is carried out after the 1st 
elimination. The identification information acquisition method which it becomes 
unnecessary to have performed the 1st elimination and elimination of the 2nd that 
expand by this the magnetization width explained above, and mentioned the magnetic 
head above only by making it scan once on the uneven pattern 2a can be performed. 
Similarly, when the servo area 4a is established in the reproduction dedicated regions 
of the magnetic recording medium 1 (refer to drawing 4 ), Since a magnetic head is 
positioned reading a track number and a servo mark by tracking control, it is not 
necessary to perform the 1st elimination and elimination of the 2nd that expand the 
magnetization width explained above. 



[0048]The composition of a <disk unit>, next the disk unit for performing record of 
information, elimination, and reproduction to the magnetic recording medium of 
composition of having mentioned above is explained based on drawing 12 and drawing 
13. 

[0049]The disk unit is provided with the magnetic recording medium 1 inserted in the 
shaft 30 of a spindle motor, and the magnetic head 31 which performs record of 
information, elimination, and reproduction to this magnetic recording medium 1 as 
shown in this drawing 12 . The magnetic head 31 is attached at the tip of the revolving 
arm 33 fixed to the axis-of-rotation receptacle 32, and is positioned in the 
predetermined radius position of the magnetic recording medium 1 by the voice coil 
motor 34 which controls rotation of this axis-of-rotation receptacle 32. 
[0050]Here, the magnetic head 31 is provided with the magnetic gap for record 
deletion, and the MR element only for reproduction, for example. The magnetic gap for 
record deletion may be with two the 1st different gap of an interval and the 2nd gap 
which was explained using drawing 10 with the above-mentioned identification 
information acquisition method. In this case, suppose the track top of the magnetic 
recording medium 1 which rotates with a spindle motor that the magnetic head 31 is 
constituted in order of the 1st large gap of an interval, the 2nd narrow gap of an 
interval, and an MR element so that it may pass. 

[0051]In the circuit board for performing position control of the magnetic head 31 by 
these voice coil motors 34, and control of record of the information by the magnetic 
head 31, elimination, and reproduction, the important section block diagram of the 
component part in connection with this invention is shown in drawing 13 . 
[0052]As shown in this figure, the record deletion circuit 43 which performs the 
abnormal conditions for recording or eliminating information to the regenerative circuit 
41 which performs the abnormal conditions for reproducing the information written in 
the magnetic recording medium 1 and a recovery, and the magnetic recording medium 
1, and a recovery is connected to the magnetic head 31. These magnetic heads 31, 
the regenerative circuit 41, and the record deletion circuit 43 serve as a record 
deletion means shown in a claim. The positioning control circuit 45 is connected to the 
voice coil motor (VCM) 34 to which the magnetic head 31 is moved, and these voice 
coil motors 34 and positioning control circuits 45 serve as a positioning means shown 
in a claim. And the identification information detection controller 47 is connected to 
these regenerative circuits 41, the record deletion circuit 43, and the positioning 
control circuit 45, and the disk control section 49 is further connected to this 
identification information detection controller 47. 

[0053]Although the graphic display here was omitted, it assumes that the control 
circuit portion for performing record, reproduction, and elimination to the record 
reproduction field 4 of the magnetic recording medium 1 is also connected in the 
regenerative circuit 41, the record deletion circuit 42, and the positioning control 



circuit 45. 

[0054]Here, when the signal which requires acquisition of identification information is 
inputted into the disk control section 49, this signal is transmitted to the identification 
information detection controller 47 via the disk control section 49. Thereby, the 
identification information detection controller 47 controls the magnetic head 31 via 
the positioning control circuit 45, the regenerative circuit 41, and the record deletion 
circuit 43 so that the information on the reproduction dedicated regions 5 in the 
magnetic recording medium 1 is read in the procedure of the identification information 
acquisition method mentioned above. 

[0055]That is, the identification information detection controller 47 is a portion for 
performing as a program the identification information acquisition method mentioned 
above, when the signal which requires acquisition of identification information is 
received. A series of programs for performing this identification information 
acquisition method, For example, when transmission of information is required of an 
external information provider via the Internet from this disk unit (for example, personal 
computer) side, it may be downloaded and installed in a disk unit from that information 
provider side. 

[0056]Hereafter, the identification information detection controller 47 explains the 
operation at the time of receiving the signal which requires acquisition of identification 
information. 

[0057]First, a signal is transmitted to the positioning control circuit 45 so that the 
magnetic head 31 may be moved on the reproduction dedicated regions 5 of the 
magnetic recording medium 1. 

[0058]Under the present circumstances, when being widely set up to have explained 
in the composition of the magnetic recording medium 1 to such an extent that the 
recording width of the uneven pattern formed in the reproduction dedicated regions 5 
can absorb the eccentricity of the magnetic recording medium 1. It may be made to 
move the magnetic head 31 until the actuator of the rotating arm 33 contacts the 
regulation portion called the crush stop of the most inner circumference of the 
magnetic recording medium 1. 

[0059]On the other hand, when tracking areas are established also in the reproduction 
dedicated regions 5, (Refer to drawing 4 ), A signal is read for the gray code etc. which 
show the track number recorded on these tracking areas to the regenerative circuit 
41 by the magnetic head 31, based on this signal, by the positioning control circuit 45, 
the voice coil motor 34 is driven and the magnetic head 31 is moved to a prescribed 
position. 

[0060]As opposed to the magnetic recording layer 3 of the magnetic recording 
medium 1 after moving the magnetic head 31 to the reproduction dedicated regions 5 
as mentioned above, A signal is sent to the record deletion part 43 so that 1st 
elimination may be performed so that the inside of the crevice of an uneven pattern 



may be eliminated, and 2nd elimination that magnetizes only the heights top of an 
uneven pattern for reverse following on this with the 1st elimination may be performed. 
Here, as stated with the identification information acquisition method, the voice coil 
motor 34 and the record deletion part 43 are operated so that 1st elimination that 
expanded magnetization width if needed by the composition of the magnetic head 31 
and composition of the magnetic recording medium 1, and 2nd elimination may be 
performed. 

[0061]Then, a signal is sent to the regenerating section 41 so that the magnetic signal 
of the magnetic recording layer on the uneven pattern in the reproduction dedicated 
regions 5 may be read. 

[0062]When making the information distributed to the magnetic recording medium with 
which this disk unit was equipped, for example record is assumed according to the 
disk unit of such composition, it becomes possible to enforce the identification 
information acquisition method mentioned above. 

[0063]An example of the information distribution method which can be performed is 
explained based on the flow chart of drawing 14 by using a information distribution 
method>, next the magnetic recording medium mentioned above. Here, it explains 
supposing the case where the information on music, a movie, etc. is distributed from a 
distribution entrepreneur's server to the magnetic recording medium with which the 
disk unit (for example, personal computer) of composition of having mentioned above 
was equipped via the Internet. In drawing 14 , a series of processing programs in a 
client side were shown in left-hand side, and a series of processing programs by the 
side of a server were shown in right-hand side. 

[0064]Here f it is assumed that the identification information by the uneven pattern 
which the distribution entrepreneur recorded on the reproduction dedicated regions 
beforehand is recorded on the magnetic recording medium arranged at a disk unit. The 
identification information made to record on these reproduction dedicated regions 
beforehand decides to be the information which must not be forged and to be the 
identification information A which does not need to be updated also after receiving 
distribution of information. Specifically, it is good to record the category code of a 
distribution entrepreneur code, the total prepaid frequency (for example, distribute 
information for 10 hours), and delivery information, etc. It is good for the record 
reproduction field of this magnetic recording medium to make an ID number peculiar 
to a recording medium, the remaining prepaid frequency, etc. into the identification 
information B, and to record them at the time of factory shipments. Since the 
information recorded on the record reproduction field can be altered, enciphering and 
recording is preferred. 

[0065]And those who are going to receive distribution of information (client) purchase 
the magnetic recording medium with which the identification information A which was 
mentioned above, and the identification information B were recorded at a price which 



contained the remuneration of the amount of information for the total prepaid 
frequency in the shop etc. And the disk unit of a personal computer is equipped with 
this magnetic recording medium, for example. And when a client tends to receive 
distribution of information, attestation and distribution are performed in the following 
procedures. 

[0066]First, the distribution request of information is advanced from a client side to a 
server (S1). Here, suppose that distribution of the movie program for 2 hours was 
required, for example. Then, a server returns instructions so that the identification 
information A currently recorded on the reproduction dedicated regions of the 
magnetic recording medium to the disk unit of a client side may be read (S2). In a 
client side, when these instructions are received, the identification information 
acquisition method mentioned above in the reproduction dedicated regions of a 
magnetic recording medium is performed (S3). 

[0067]In performing this identification information acquisition method in a client side, 
here, When it has beforehand the identification information detection controller for the 
disk unit of a client side to perform this identification information acquisition method 
as a program or does not have, A series of programs for making the disk unit (personal 
computer) of a client side perform an identification information acquisition method 
from the server side may be downloaded. 

[0068]Next, when the reproduction dedicated regions of a magnetic recording medium 
are (S4) Used by having judged whether the identification information A would be 
recorded and it is recorded on them by operation of identification information 
acquisition, the read identification information A is transmitted to the server side (S5). 
On the other hand, when not recorded, the information on "having no identification 
information A" is transmitted to the server side (S6). 

[0069]And when the identification information A is received from a client side (S7), a 
server analyzes this identification information A and judges whether distribute 
information may be permitted to the medium concerned (S8). In this case, this 
judgment is made by whether the database of the identification information A which 
the server side manages, and the identification information A transmitted from the 
client side are in agreement. And a command is sent to a client side so that the 
identification information B which is in the record reproduction field on a magnetic 
recording medium succeedingly may be read only within the case where the medium 
concerned is an object which may permit distribute information (S9). On the other 
hand, in judgment of S8, in not being in agreement with a database, it judges that it is 
not an object which may permit distribute information, and refuses transmission of 
delivery information (S10). 

[0070]Subsequently, in a client side, when transmission of the identification 
information B is directed from a server, it is checked whether the identification 
information B is recorded on the record reproduction field (S11). This recording 



medium else [, such as an ID number peculiar to a recording medium beforehand 
recorded as having mentioned above as the identification information B and prepaid 
frequency, ] assumes that the amount of delivery information received in the past is 
recorded. And a client reads the identification information B from a magnetic 
recording medium, and returns it to a server (S12). When the identification information 
B is not recorded on the record reproduction field of the recording medium, it 
considers that there is no past message receiving history, the identification 
information B is initialized (S13), and it may be made to transmit this initialization 
information to a server after that on the other hand. 

[0071 ]In a server, the identification information B transmitted from the client is 
compared with a database. Here, the encryption key used in order to encipher it as 
the enciphered remaining prepaid frequency which was recorded at the time of 
shipment assumes that it is recorded as a server's database for every ID number 
peculiar to a recording medium. And it is judged whether distribution is permitted or 
not (S14). . [ whether here, the ID number recorded as a part of identification 
information B exists in a database, and ] And the propriety of distribution is judged by 
whether the remaining prepaid frequency recorded as a part of identification 
information B is decoded using a corresponding encryption key, the demanded amount 
of delivery information remains, and prepaid frequency is exceeded. 
[0072]And when the identification information B exists in a database, and the 
demanded amount of delivery information remains and it is not over prepaid frequency, 
it judges that distribution permission is carried out, and information is distributed to a 
client (S15). Distribution of information is refused, when the amount of delivery 
information demanded on the other hand even if the identification information B did 
not exist in the database or it existed remains and it is over prepaid frequency (S16). 
[0073]In a client side, when the information distributed by the server is received (S1 7), 
the received information is recorded on a recording medium (S18), and if record of all 
the information is completed, the status of the completion of record will be returned 
to a server (S19). 

[0074]A server calculates the remaining frequency which deducted the amount of 
information distributed this time from the total prepaid frequency, enciphers the 
updated prepaid frequency using arbitrary encryption keys, and transmits to a client 
(S20). The encryption key used for the remaining prepaid frequency enciphered as the 
ID number peculiar to a recording medium and encryption is related with the database 
by the side of a server, and it memorizes. On the other hand, a client overwrites the 
new remaining prepaid frequency enciphered by the identification information B (S21), 
and terminates distribution by the above. 

[0075]Henceforth, when the distribution request of information occurs from the same 
client, it carries out by repeating a series of above-mentioned steps, but different 
things from last time may be used for the encryption key used for encryption of the 



identification information B. 

[0076]When distribution of the information equivalent to the total prepaid frequency is 
already received and the remaining prepaid frequency has become zero, the recording 
medium is brought to the shop front etc. which were purchased. And the additional 
charge of information is paid and it may be made to update with the writing device of 
exclusive use [ the remaining prepaid frequency recorded on the record reproduction 
field ]. At this time, a writing device for exclusive use updates information, 
communicating with the server of distribute information. A server associates and 
remembers the encryption keys used for these encryption to be an ID number of a 
recording medium, and the updated remaining prepaid frequency. And the ID number 
of a recording medium and the updated remaining prepaid frequency are enciphered 
and recorded as the identification information B of a recording medium. 
[0077]The magnetic recording medium with which the identification information A 
which was mentioned above at a price which added the remuneration of the 
information distributed as mentioned above, and the identification information B were 
recorded can be sold, and the business gestalt certainly charged to information can be 
realized. 

[0078]As other examples of the distribute information to the magnetic recording 
medium of this invention, the method of carrying out fee collection collection to 
delivery information is also applicable besides the prepaid system explained above. 
The information distribution method which carries out fee collection collection to 
delivery information below is explained. 

[0079]Here, with having mentioned above the magnetic recording medium arranged at 
a disk unit, the same identification information A is beforehand recorded on 
reproduction dedicated regions, and suppose that the identification information B is 
recorded on a record reproduction field, and factory shipments are carried out in the 
state [ **** ]. And those who are going to receive distribution of information (client) 
purchase the magnetic recording medium with which the identification information A 
which was mentioned above was recorded at a price which does not contain the 
remuneration of the amount of information in the shop etc., for example, equip the disk 
unit of a personal computer with it And when a client tends to receive distribution of 
information, attestation and distribute information are performed in the following 
procedures. 

[0080]First, as explained using drawing 14 , the distribution request of information is 
advanced from the rye ANTO side to a server (SO, and both client side and server 
sides perform processing to S10 like **** after that. By this, based on the 
identification information A which was recorded on the reproduction dedicated regions 
of this magnetic recording medium and which is not rewritable, download of delivery 
information is permitted and the security of information is maintained. 
[0081]And in a client side, when transmission of the identification information B, such 



as the past hysteresis information and an individual ID number, is required from a 
server (S9), check whether the identification information B is recorded on the 
magnetic recording medium, but. Under the present circumstances, since the 
identification information B is not recorded on a magnetic recording medium, in the 
server side, it can check that this is access of the beginning from a client. And when it 
is checked that this is the first access, from the server side, the information 
(accounting information) which guarantees fee collection collection of a credit card 
number etc. to a client is required. 

[0082]When a client transmits sympathy news according to this demand and a server 
receives it, in the server side, an individual ID number is published to a client side. And 
the accounting information received from the client and this ID number are associated 
and memorized. 

[0083]On the other hand, in a client side, the ID number given from the server side is 
recorded on the record reproduction field of a magnetic recording medium. 
Succeedingly, by the server side, delivery information is transmitted to a client and 
fee collection collection of the remuneration is carried out. A client records delivery 
information on a recording medium, and distribution ends it. 

[0084]From the 2nd distribute information, when the demand from a client side is 
received, a server acquires the ID number of the magnetic recording medium of a 
client automatically, and performs fee collection to distribute information to a client 
based on the accounting information memorized by relating with this ID number. 
[0085]As mentioned above, since download of distribution information is permissible 
only to a magnetic recording medium with the specific identification information A by 
using the identification information A beforehand recorded on the magnetic recording 
medium as certification information for distribute information, it becomes possible to 
maintain the security of information. 

[0086]In the above information distribution method, spoofing by others can be 
prevented by enlarging the digit number of an individual ID number enough to the total 
of a client. For example, when the ID number of the binary number of 128 figures is 
used, the probability of guessing right the ID number which exists really also in the 
case of the entrepreneur who an ID number exists as 3.4x (38th power of 10), for 
example, is holding 100,000 people's client at a time becomes almost impossible with 1 
for the 33rd power of 10. The value in which it made a mistake since the ID number 
was recorded on the recording medium is not transmitted. Therefore, the client which 
has transmitted the ID number which does not exist continuously repeatedly is good 
to regard it as unlawful access and to refuse distribution of information. By using this 
method, it becomes unnecessary to deliver and receive on a network the information 
which guarantees fee collection collection of a credit card number etc. each time, and 
safer fee collection can be performed. 
[0087] 



[Effect of the Invention]Since the reproduction dedicated regions where the uneven 
pattern used as identification information was provided in the magnetic recording 
layer in the state of the wrap are provided according to the magnetic recording 
medium of this invention as explained above, Rewriting of identification information is 
impossible and it becomes possible to reproduce only the identification information 
depending on an uneven pattern as identification information. For this reason, it 
becomes possible to prevent unjust writing. 

[0088]Since it becomes possible to read only the identification information depending 
on an uneven pattern as identification information according to the identification 
information acquisition method of this invention, the alteration of this identification 
information can be prevented and it becomes possible to ensure attestation of a 
magnetic recording medium based on this identification information. 
[0089]According to the disk unit of this invention, it becomes possible to perform the 
above-mentioned identification information acquisition which reads only the 
identification information depending on an uneven pattern. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure explaining the example of 1 composition of the magnetic 
recording medium in this invention. 

[Drawing 2] It is a sectional view of the reproduction dedicated regions of the magnetic 
recording medium of this invention. 

[Drawing 3] It is an important section expanded sectional view of a magnetic recording 
medium. 

[Drawing 4] It is a figure explaining other examples of composition of the magnetic 
recording medium in this invention. 

[Drawing 5] It is section process drawing explaining the manufacturing method of the 
magnetic recording medium of this invention. 

[Drawing 6] It is a figure explaining the identification information acquisition method 
from the magnetic recording medium of this invention. 

[Drawing 7] It is a graph for calculating the appropriate current value passed to a 

magnetic head on the occasion of identification information acquisition. 

[Drawing 8] It is a figure showing the identification information read from the 

reproduction dedicated regions of the magnetic recording medium of this invention. 

[Drawing 9] It is a figure explaining the identification information acquisition method 

from the magnetic recording medium (side-attachment-wall slant-face shape) of this 

invention. 



[Drawing 10] It is a figure explaining other examples of the identification information 
acquisition method from the magnetic recording medium of this invention. 
[Drawing 1 1] It is a figure explaining other examples of the identification information 
acquisition method from the magnetic recording medium (side-attachment-wall 
slant-face shape) of this invention. 

[Drawing 12] It is an important section lineblock diagram of a disk unit in which it is 
equipped with the magnetic recording medium of this invention. 

[Drawing 13] It is an important section block diagram of a disk unit in which it is 
equipped with the magnetic recording medium of this invention. 

[Drawing 14] It is a flow chart which shows an example of distribute information using 
the magnetic recording medium of this invention. 
[Description of Notations] 

1 [ — A magnetic recording layer, 4 / — A record reproduction field, 5 / — 
Reproduction dedicated regions, 31 / — A magnetic head, 41 / — A regenerative 
circuit, 43 / — A record deletion circuit, 34 / — A voice coil motor, 45 / — A 
positioning control circuit, 47 / — Identification information detection controller ] — 
A magnetic recording medium, 2 — A nonmagnetic supporting board, 2a — An uneven 
pattern, 3 
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y V)\/^-$<Dm&$>'u<icM-f%wa^5'-y 2 a 

[002 1 ] c mz.i£, mmmmi* 1 ^nxsw 

£©l*lS£>«:i6^<D&Mtf 2 0 ft m@aeT»&5 i: Lfc 

m&s wa>*$—>2 aoiasiswti, 20^^ 
«-r* c t ic x o r, m^o¥fifiHiciaffi$ti/c«« 

<-\>y K*^D{C<toT|HIi£b>'^^— >2 a±^5*7t-7 
y * "T S C i: < »3 , b^-y^> y*— £: 

[0022] 04tc^t Jcdfc, CtD^#ffl®« 
5 (c , ,!2»TTf*M« 4 i: mU<DV— ? 6 ^ h 5 
■y ^y/S- 7 ^HfltcJ; 0 BBS^^r/c^-^islc 4 a 
cntC<fcoT[H]£b/^->2 afc*frs»^ 

ftais^f* i fcfew-sw^^Mi^isrtJSKig&^fts 

[0 0 2 3] W±<D«t3*jJJ^«i/n^«5fi:t±, 
ctDfiSMIBIi^f* 1 fc*f LTtltffiBBfl^T? c ££SW 

&i?£fEiiLT:fc< 
[0 0 2 4] ^(C, ±^Lfc?iaiBit«f*Offijfi7?ffi^ 

[oo2 5]5tt; 05 (i) &c^-r£-Mc> 

!t^W*L/c^^xa-tg 1 1 _ttc, ^->*S7*M'-/"X 
h 1 2 ^r*£l— ftmZ (.&\Z.l£5 0 nm) T^fiJfSo * 

0 0nm) JCjfcftLfcb— *f-fth;&ffl^T, fi&MIBIS 

as (2) ^-r<t3fc, immmzn? ct 



1 2g|353-^Pf£bfcU> 7 X h^^-> 1 2 a%«7Xl 
ffil l±fc^-T 0 k>*Xh/^-yi 2 a CD 

(3) lc?nir£oic, co^xlffii i±cobs>'xh 

2a^I5ttlt\ a»§j*/l"LT0!l*.tJW 
$0. 4 mmcD-'y-y;!/^ y^fcSSU lMX?>/^ 
1 3i:-T§o CcDX?>v^l 3f±, n£Mmffl£\CttfS. 

[0026] ft, ±aax^>^ i 3<D^fig{±, ^-y^sa 
ate * § ffMtc pis s ft 5 c t « & < , mrnL rc^mrn 

[0 0 2 7] 0 5 (4) fciSf «fc5fc, *fffi$« 
tCfcoTX*^ 1 3 0H£hff^^lE¥^ftfclWI43£ 

OfttfJ. fig^XS^ra^^ftSi:, *fa^««x* 
y/M 3©aifil?:SV^*flfiJ^^/c:S$, -rVX^MS 

©jssfctaa-rsEWs-ez^x^^^i 3%»ifi* 

gp^effi* ft S X)VfrtZ> * + If f ■< PllciSUicm L Tc 

jsufc-rVx^aeaffitcte^^ft^o ^ggp 

D i: X^ >/^ffi©|!3ini^J6Slf«:fE^*ft/-c 
H Ci / ^ - S «Jll!i(DlN«14X«fS« 2 AM# 6 

ft^>o 0 5 (2) fcffl^TiHUHLfclDglT, U 

>>"X b>^-y 1 2 a OIH]g|3fIiJil^l«x-/^«(c Lfc 

[0 0 2 8] J^±©.i;o{CLTIHia/^^— y«r{liiR/-c^ 
iltt^#S« 2 L fcf^, 0 2 fc'cfc D*0 3 tC/^ L fc 

\cx<o mmmm 3 mmt wy*v> rmmiz 

y&z^feH-ffxo^xy bieffi^z-e, 

So ^ntc «k o TI^1i3£#S« 2 ±fc»tt 
fBSS3^ffM-rSo ft, ^StcjSbT, MMfBSiiB 3 

coff^fijctc^vi^, mmmm 3 ©EiPiit^sijai-rsrc* 
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[0029] wa^$-y*^-?%im\±3itmm 

% C £ «ft < , affi¥Sfc#«14£8fS«fc:# LTX >y 

h / ^ - y* v x * tc t TiNaattt^:Sf*tg<osffi« tc*f 
L t ■< * y 5 u y pit £ ©x -y y vztn $ c 1 £ -urn 

[0 0 3 0] U±©<fc5£LT#e»ft5±K«fi)tofitt& 
oTfe^ Tift©IH][0]/^-y2 afCtt^Lfcff^fffK^ 

[0031] Mftt!), ixr(Dmmmm^sm-vm^ 
t at® t TU^mum 3 zmfaz icm<t-£-&z> c t # t* 

cD^tag^f* 1 c cDfSsSU'lWfBtc «fc o T5i*fcligiJ 

[0032] <mmmmj5m>zzx\ ±M\,rm 
f&<Dmm5mmmc&vzmwffl&m7im*m & tern 

mmmfov \n±m mmcwas yie <t o t 

[0 0 3 3] CO^MffBiS^f**^^BiJW^f^gx5 
«^ ftf\ 06 (1) |c^-r«fc5tc, SB&SB8i8f*l 
^B*#ffl11«5^ffM^rL/c[H]fl^^->'2 a%15 

ii«fBiiii3tcWLT, mioms^tf^o CCfB, 

2 a©fig|5, {IiJilg[5fcttfC[H]g«Cfcnt§^sBiiS3cO 
ffiffifefBS-etSSfiCSfil/^jSft^ifi^fll^y F2 1 
fcS!tLTDC?g££fTV\ cn(cj;D[H] I a^^-y2 a 
©Hg|S©fi&MfBi$/l 3 RtffigPOii&MHBtSS 3 ^^-^ 

ItMtS.'sy F2 ltcJtLT5 0mA@£<D1B&ft*&KLfc 



[0 0 3 4] #{C, 0 6 (2) fCjjVf «fc-5fC, H 1 ©M 

c©RK, ffifci^v K 2 1 fg 1 <om£<DM£rtmJ3 
tCtttSo CtUCfcrDT. »^->2 a©flg|$ 

[0035] £©|g2©m£©^©itMI«:> ±12^2 

©M**fTo/£t&fc, IHIO/^-^2 a±c0^aiEiSJl 

3^?.i#5n§m^* ,! «fei«< *5ffl*a*R-r«o 07 

fC«, mi ©m**5 0 mATff -^/cli^rtc, m2<Dffi 
^<DWk\M (Secondary Current)^: 

mtz-ttrcm-etomti (Am P 1 nude) %m%.i> 

^Mf?2iS»c0^ft«ftg«, 0 6 (2) tC^Lfc<t3iC, 

[0 0 3 6] J^±<DJ: 9 1 <Dm**5«fct;m 2 ©MS 

[0 0 3 7] c©«t^*S»giJWaiB?W7?ffif<: ctntf, 0 
6 (2) fC^LT-cfc-Mc, Igl (Dffi£££tllcm<m2 
Offi^tiot, IHIO/^->2 a OlBMgPcD^Sa 

«« 3 ana- 1 ogp*® <Dmmmm 3 as^ t 1 1 

Alffl8 (1) ©id^lHlinj/^^ — y2 afcfeV-T, 0 

8 (2) icTjkt^dicccDwa^^-y 2 a\zmt lt 

[0 0 3 8] MX.tfGS?9^iei«icK8iJ1IM8^ 

tmm & 6 t±ft^'f»$B^i# * c t tt-p* ft v>. c © fc 
mmfrt><Dfr, z.<Dwth' !i >z-y2 aic^vrcm^m 

[0 0 3 9]«±B> 09(i)tc^-rj;9ti:, H£y<* 
-> 2 a CD«^x-^^«tCffM$nT^§±I^T$) 

oTfei5i«T-fet), ±a?urcmi (Dffi&cmfrm2<D 

m&tt'UlZ-tT\ 0 9 (2) tc^f £5(C> HO/^ 
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- y 2 a mm^nmmmm 3 t a^mmnm^. 
imm3t$fttt>mmzimit$n. wa^$->2 a 

©fflUSBP k k ofcfl^aM^lSHBttWBjaten* 
ctlc&Zo fit, »^-vz a±co«aiBii« 

[0040] c<D£5ic s mmmmfo<Dmmt>mmiz 
mmnmmmi vet ttmrn l r^m^, c commmm 

fz U h-^7')\s H D D fflxV X * ±s- F- U >y "J 
^fVx^gl (HDD) (DffitStc, IB{fiT3tii$B<D>tf 

hum mttt-?mMmmmc o^eosm n<D ^yn- 

[0041] ^ ±mLrzmmmmti&jjmiz*3rt>s>m 
i/\ -r&t>%ftt\ bio ( i ) tc^-r £ a mi© 

77d 1 *&?2>Mm.~>v F2 3£rffl^T, ±$L 
rci:ra«icmi <DM5&£tT 9 o 0io (2) fc^ 
•TJ; 5 lc, 28 1 co^-v -y 7°d 1 J; 0 t l/fficQKv^ 2 to 
^■v-y^d 2^frT5«^-y F2 5*fflVT^ 1 ©M 

il 1 Tcik K m fl/ Mf - y 2 a ± O^MSB^W 3 *p S ft 5 
[0 0 4 2] C©J;5&m 1 OjHS&t/^ 2 COST'S 

[0 0 4 3] Ctllt, 0 1 1 ( 1 )fCjjVr .fc'SJC, [Hlfl^ 

fe-3Tt|B)«-efeO, ±^L/icfc3^^>-y7 s P^Pi^ 
it£*trcm 1 £Dmi*3=tt>*m2cD^i%^tj-T : fT9 ok 
T\ Bl 1 (2) IC^TJ; 5 tc, Hfl;^->2aO|] 
UgliOiKMf B§i« 3 g|$7J v k ag^*ffi^KMHBii« 3 

[0 0 4 4] £tc, ±MLfc#»giJ1f«flXW73ffi*llff 



a&m*z>tlTli>i*\,>m&K.tt* h^-y^y^m 

w%fi? c k% < mmmmw 1 ©art js teases >y f 

[0 0 4 5] «SSC\>y Ktf??£«i*5fcffiW*i&Sft;fc 

LT^5/c«K ^St^-y Ftf COma^-iy 2 a 

fcJ:5#aMi{±, iKDCW^-;^ a<DfB®tgkit$ 
LTg46T»V\ Z<Dfclsb, M^yVlCs IBS^SSP 

HO/^->2 a±fc*3V^T&SSSO#aSi|'S (^MIB 
g«fls<D¥S^[Rl©fi) 1 <Dffi£*ft? C k 

T\ m 2 ©mStfSfifelclg 1 OMSti S»Kffl5»±-p 

[0 0 4 6] CCDi§-£\ a ©HB^*I^$5 

Hrttcfe^T^M^-y K^-TC L^^5>^ 1 OMi^ff 
3 C kT% mi ©?B£fJ:«tS*«i*iK*5SffiO*i*if 

ii«f*i k«^-y Kko-rn^KUx-e^seja^ts^ 

fei-Ckk-r^o f LT> C©<t5^ieiO^*^rff-p 

^ffdkrttc, 3bs, m^t-mtLzm^y fic 

[0 0 4 7] -73, m 1 ©mSfflWSB^m*^ SS2ff) 

i^»-a-{c(i, m i ©m*^/cf£^{cg52<D^skiin 

m 1 <73m£S.tfm 2 ©?H£*fT3 &g«a Hfl 

«4 a*W5nt^§«^ (14#I) (Cti, h-5-y 
K***' 5 5flHi^'N«y F^{uB!*46^fL?./cJ6, lX±HiW 

Lrcmmmttfcifzm 1 omsst/m 2 ©}H**ff 3* 

[0 0 4 8] <7 2 VX^^B>^tC, ±at/c«jSO^ 

me»«i»k:j* ut« mmm. mats* zfn^n r> 

/iWfyXi'gloM?:, 0 1 2Stfii 3fcg-i>' 
[0 0 4 9] c<D0 1 2{c^-TJ;9{c, fVX^gl 

tt, xtr> f^*— ^©->t7 h 3 otcte snrc 

HMSBIS^f* 1 > tJ «t c co^MIBii«f* 1 tWl T'W 
ffiOES, m**«fctfS±%tf9«^y F3 lfcfflM. 
TV>S 0 «y F3 1 ti, HI(EMSlt3 2fcH^?n 

fc[H]fK7-A3 3©5fe^fcBlOWte.nT^30> CO@ 
IeWS^3 2cD[HltE^*lJffl)-r§*VX3^;l/^r-^ 3 4 



(7) 



M2 0 0 2-3 1 2 9 2 7 



teeter, mmmmfo 1 nf^n^mtLMK^mmnb 

[0 0 5 0] HCT, mM.^-v F3 1 14, #iJxJ4, IBIS 

[o o 5 i ] a i 3tc«\ :h5o^73-f;w-? 

3 4 fctSK^y F 3 1 ©titfifflfflJ-^ ffl&Cw F 3 

•y zmn^'to 

[0 0 5 2] C(Om^7SK-t^oK, ^M^N-y K3 1K 

F3 1 , P^[n]S§4 1 , HHS^S^IulSS 4 3tf3ft$£ 

©J £ ■£ £ ^ X 3 ;l/^r- # (VCM) 3 4 ^fiWflflJ 
®H]S&4 5tfgM^£tiT43 9, LtifiO^Xn^;^ 

-^34 tfiw!riii»ins§4 5 *^*sfc^-rfitBftto¥ 
at*5 0 ?lt, iine.os^0£S4 1, aa&?H*i§i 

S§4 3fej;mift:tiiJfP0S§4 5{c(4, iDJim^mftiOffli 
BP 4 7 tfg^£*lT43 0 , ZZICZ. ©§i^Jti$g*& W# 
g|54 7lCf : VX^i|iiJfflJtfM 9mi?nri/^„ 
[0 0 5 3] Cdtr-Oia^^^BSLTc^, H£[h1S§ 

4 1, iE^mSieiK 4 2feJ;a : ttBfl?JfflIlnl8S4 5tc«, 

mmmmit 1 oia^w^ia^ 4 tc*t ltibs, 

[0 0 5 4] <I CI?, X ^©JffllSP 4 9 tC^«U1f «C0 

n^mmmm 5 ©it $g^M*^en^ * 5 fiefWfP 

HISS4 5, S^ll]SS4 lRmmffi£;\B}&4 3$r/fLT 

otscvy F3 1 zmm-rzo 

[0 0 5 5] o3;<9, K9J11NBttUMflffi4 714, ffigiJ 
B'J1f fB^#7a ffi*yp tf?l*t LT*ffT*fei60»» 

v~j-)Vziy\Za.—z) mfrb^y*— *-y F^L-m 



$aa«#fflu ^ & xv x ^ sate ^ v n - f s n-r > x 

[0 0 5 6] KT, HEB'J1W?B*ftm*Uffliap 4 7#, iHBiJ« 

[0057] ffiM^-y f 3 1 ^mmmmw \ <d 

[0058] c<om. mfmmmw 1 vrnmicis^xm. 
wvrc£5 tc, n&fmm® 5 tc&&-£tiitwa'**- 
ymmm^mmmmw 1 oii^inxt'tsifiic 
^<^$nTv>5«-a-fc»4, ^asBii«{* 1 osrtisi 
© * 5 -y s/ =l x f >y 7° t mfn^mun^KmwiT-L, 

3 3C07 7 ^ i 9 1 3.x-^^^jg-r?.^t ; ^M^-y F3 1 * 

[0059] -s, u£mmm®5ic$>h^y*yym 

* > y^«fc IBS * tilt F 9 -y ^7 a^^-r ^* i^-r 3— 
K4H*««^'y F3 1 fcJ;oTS^[US§4 l fc«^^ 
fcl&WU CCDjS^fc«^^>T{iiimiWE!lSS4 5fCj;o 
T^Xn^/l/t-^ 3 A^mWlL-CMU^y F3 1 % 

[0 0 6 0] W±©<k3{CLT, fiKSfvy F3 1 
#fflM« 5 ««3BS^f* 1 Offi^HHii 

S3tC*fLT, Hfl/^-^cDiag^^ms^n^j;^ 

g|5±cD^^m 1 ©S£fcWt(CfIt5S2 OfB** 
fT 5 <t 9 fc, mUffiZt® 4 3 tcff;^^iM^o c c i»tt, 

flMS^^lf /i^ 1 Offig, m 2 <Dffi&fffTt>tl%> J: 5 

-f;yxny;i/t-?3 4Rtfmmft£f®4 3*ftm 

[0 0 6 1 ] *<D^ n£MmW*5iCl3li1r&W{b'i* 

4 l tcfS^^iM^c 

[0 0 6 2] co.taftfllritOx-rx^JSSfc.ttit^ 

taj ^. cf c of -f x ^ ^Btcsa ^ tircm^Mmmmc n 
LT&m-£tircmm*mmz-&5 £t*M7Z.vrcm& 

[0063] <mmmmj]&>$uc, ±^Lrcmmm 

0 1 4©7a- ^-v— FfcS-^v^TUiWrSo cij: 
ib, ±KEL/c1ifiSc<7)f ; Vx^^« (iW*if/<-y^;i/3 

fS5, 0 1 4tcfcv>Tt4, jkWfctv'fTybMlcistifZ 
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[0 0 6 4] CCT\ -fVX7SBtCgBB£n3^MfB 

t. suf-r 5 &B©*^»g'Jit w At«L 

KSHR (mtf l OWHB^OflHWee) , IBffltif$g<D£ 
ffitafBSii{*©SBSf?£^«fz:H:, fB8«i*0*r© I D 

[0 0 6 5] f LT> ttfgcDBBfBSrgtf^? i;irs# 

ami b tfmu-snrcmmsMMfoz, ism* z-vm-rv 

[0066] &-r\ ^'fr^m*^ 
fgogafis^mt- cs i) o ccm mtf 2h$isi 

-tt * 5 -< 7 > MlJ^fV X ^SBtcM LT5&fivfB§i$g 

?£om^*MT (S2) o ^7^7>Mimi, C <D 

l^T±i*Lfe«»JiIMWR»*ffi**fT'rS (S3) o 

[0 0 6 7] ict\ ^5>rryhfllt*VTCOiiSlJ 
•Ifl^^ff^-ffi^HtT-r 5tc$>fc-3T&i> 7 W 7 y h M 
Of i- X * SHtf c OW»mfRK19^« yay^At 

*) fc, I$giJf»$g^7^&£flfT£i^fc&©-M©7° 

[0 0 6 8] M8iJ1imd9(OlM^k:J:oTttftG 

sa^iijwl (S4) u mmznT^rcm-eticimfr 
mLrcmimmAttv- ^-micmmtz cs 5) „ - 

$g£:+>— /WlJtc^fg-rs (S6) c 

[0 0 6 9] fLT, +)"— ti^^-TT^ hl!iJfr?>H$ 
SU1WBA*5W3bfe»^ (S7) , c©«WI1IHgA*# 

#f u mmmmcm mmmzvf*j LTtm^^ h a 
wwrs ess) „ co*^ -y— ^-ffl^sa-r^ia 
an* $fi a of- * -^-x i: . * 5 t > b fjj frz mm * 



n/ciigijifigA fctf-srrsfrgswc iot^ cow*? 
tm t & % m& k. & € -d x , 3 1 t m $ fismi sts« i*± © 

r>hdiJ^^^3MS (S9) 0 — 75\ S 8 <0WWt{c*5 

pj l t «, » * ^ i: t rmmffinomm* 
m^-rz (s 1 0) „ 

[0 0 7 0] Z^-iTZ/VmT*^ V—fl—ft 

zmmmm. b comimm^ntcm^. mmmn b tm 

^6»BiJ1f*BJ&K*aLT"9— /^-fcig-T (S 1 
^^L, Kgim?gB<D«]^t'&tfV^ (S 1 3) , fOfl 
[0 0 7 1 ] tv^TV Yfr^mUZft 

Tcmmm^i^r-^^-^tm^n^. ccx\ m 

Srffo (S 1 4) 0 c^Tii, »W^BO-gPi;LT 

iBitsnrc 1 D#^f-^^-xtf fc#&-rsA^s 
*\ ^<tt>\ ia5g"jif?fgB<D-gpi;LT3Bt»$nfcSoy 

[0 0 7 2] ?LT> §9Eg"J1f$fiBA' s 'r f -^^-X4itC# 

>hfctffg^IBfI1-5 (S 1 5) „ »giJ1f?gB^ 
f-^-Xcmc#ftL&l^\ Sfc(i#atTtS3}< 

^nrciBfmffg»*^D 7°u^^ Fia»*jBATv^*» 

^fci±, 'lf$gcDBE«*Jg5-r« (S 1 6) „ 

[0073] ^^-rr^hdijT-ti, -9-— *^bb®$ 

n/c1f$g%SfiL/ciI^ (S17), SflL/clffg^IE 

mmmctmL cs 1 8) , ^i»«©E»wR7Lfc6 

^-/^-{cfB^TOXx-^X^jg-r (S 1 9) o 

[0 0 7 4] y-—^—lZm7V^ Flf0R* 4 5, ^@BB 
flLfcffi?gM^ML?l^/cS»5S^3+»L, Sfr^tx 

7^7>bicmmtz> (S20) o -9— ^-iijo 

x-^^-Xtcfi, |BiS^f*@ffOI D##i:Bf#fk? 
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$gB fcBIHtfbSttfcSfrfc&giO 7° ] J ^ KKE»«±«* 
L (S 2 1) , &±{cj;^TKfI**STS-£So 

[0075] laic^^-rr^hA^'WfficoBBffiS 
[0076] sfc, JK^'j^Ksafcffi^-rsifffi© 

iBM%HfcSttTL*V\ SsD©:/0^ KfiiKtf-tfn 

&Hfci#-oTff<o ZLxmhu<Dffifflft*3iiU^x. IE 

tfv^^e>1f^<DS*r%ff 3c fE§t«i*© 
M«te£«tf$BB 4: LT, mmfo<D I D#^f£:H 
[0 0 7 7] K±©i^tLT, iEffrSffif*H©2«Mffi% 

[0 0 7 8] $fc, *«W©BKSHIBSfflEf*{C*frSlSffi 

ffltc t , g2««$fitc*r l Tis&swxf a 7?j£fc sub -r § 

[0 0 7 9] ca\ 7^fX*SHfc:ieittS*i*«aue 

m 7L \i> <- v n > tr a - £ (D x ^ s«tcg#-r 
i) , *<om, t^-JTvy-m, *-/^-«ftKs i o 

*»SiJ1f ffi A tC«-i>VT, BEff If SB©** Ffcft 
[0 0 8 1] ^LT, ^v-TTVMIiJ-etis "^-A-fr 

mimm^ (S9) snrcm^ m.mmmw\mmm 



[0 0 8 2] C(DS^C^oT^^^TVhA<[HI1f^* 
[0 0 8 3] -ft, 'rJJTVVm'WZ, V—'*—Ufr 

ttt^^TvbicmmL. zvmmm&mR? %<> s 

[0084] 2wm<Dffimmmfrt>i*s t^^Tvvm 

mmmitv i DUf^gs&Wfc^tb, i d#*§ 
tc ma-Jtt t t ae $ n /its&wfg v ^ t , * 5 ^ 7 

> Mc^tLT tiff BBEfa 5 ff 3 . 
[0 0 8 5] JX±tO<fc3fC 'tt$BBEff(D/ci6cD|?,iEWfS 

itr ^aiB««f*fc ^ burn znrc mwmm A*m^ 

BE^mtSO^^ y a- K^UFnT-T S ^ ^'T # § rcfe, 
[0 0 8 6] ^±OM$gfiEfS'77ffi{C*3^T(i, ffigij 

© I vm^Vm&V'y-JTv Y<n>W8Xz.ft\sX-Yft-k. 
% <-?Z,£tlz£-?X, MAI,C L%ffi±-? 
ZCttfXZZc &m£ \ 2 8«r<0 2 5t»<DI Df^ 

/nv>rc^-&, i d#^«3. 4x (io© 3 8 m m<o 
n#©*^-c«.^-rs i d#^% i mxa^xzti 

2>mmt 1 0<D3 3S^O 1 £&&^Bimt.%:%o ID 

s^b ffiSKftfc mm t£ nx v > 3 ^ * ihis o fc«Kra&<i 

DmW&mLX&rct^'CTVhlZ^iETt-tT.tfr 
ftL, «$B©BEfS^JgS-rai:av> 0 C^D7^?^^fflV^a 

[0 0 8 7] 

mmmmm9LWhnrcn^Mmffl&ftWLVt>*ix^% 
rcib, mmmwmitmztfT^mx&o, Ba^z- 
v\c\m^%mmmn<DK*mmmm.t lts^-t^ c 
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Primary magnetization current : 50mA 
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